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DEVICE FOR MEASURING PRESSURE 



Field Of The Invention 

The present invention relates to a device for measuring pressure. 



Background Information 

A device for measuring pressure, which is described in German Published Patent Application 
No. 100 14 992, for example, has a first sensor housing part, whose circumferential wall has a 
hexagonal shape, and a second sensor housing part which is provided with an electric 
terminal and is directly attached to the first sensor housing part. For this purpose, a groove, 
engaging the fi'ont face of a circumferential housing wall of the second sensor housing part, is 
cut into the first sensor housing part. The first housing part is flanged over the circumferential 
wall of the second sensor housing part in the area of the groove to fasten the first sensor 
housing part to the second sensor housing part. 



Summary Of The Invention 

According to one embodiment, the device for measuring pressure of the present invention is 
manufacturable in a more cost-effective and simpler way compared to the known related art. 
The first sensor housing part may be advantageously manufactured in a very simple manner 
as a plate-shaped base part without having to provide a groove or a flange on the first sensor 
housing part. An additional connecting part situated between the two sensor housing parts, 
which is manufacturable in a cost-effective manner ft'om sheet metal or a thin-walled metal 
tube, for example, is provided for connecting the first sensor housing part to the second 
sensor housing part. The manufacturing cost of the first sensor housing part is reduced 
considerably due to the connecting part. The first sensor housing part may be thinner, thereby 
saving material costs, because no groove needs to be cut into it, nor does it have flanges. In 
particular, the first sensor housing part may be manufactured as a simple punched part. 

The connecting part is manufacturable in a particularly cost-effective way as a simple punch 
bent part or fi-om a thin- walled tube. 
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SUBSTITUTE SPECIFICATION 



To attach the first sensor housing part to the second sensor housing part a circumferential, 
such as a circular section of the connecting part is welded to a surface of the first sensor 
housing part. 

In one embodiment, the connecting part may be attached to the second sensor housing part 
using a fiange. In addition, a circvmiferential groove, which engages the fi-ont face of a 
circimiferential housing wall of the second sensor housing part, is formed on the connecting 
part. 

If the second sensor housing part is made of plastic, a section of the connecting part may also 
be embedded in the plastic of the second sensor housing part and another section, provided 
for connection to the first sensor housing part, may protrude therefi-om. In this embodiment 
the second sensor housing part may be manufactured as a cost-effective injection-molded part 
for example, the connecting part being placed as an insert into the injection mold. 



Brief Description Of The Drawings 

Figure 1 shows a cross-section through a pressure sensor housing according to a first 
exemplary embodiment of the present invention. 

Figure 2 shows a section along line II-Il 6f Figure i. 

Figure 3 shows a cross-section through a pressure sensor housing according to a second 
exemplary embodiment of the present invention. 

Figure 4 shows a cross-section through a pressure sensor housing according to another 
exemplary embodiment of the present invention. 

Figure 5 shows another cross-section through a pressure sensor housing of Figure 4. 



Detailed Description 

Figures 1 and 2 show a pressure sensor housing according to a first exemplary embodiment 
of the present invention. A semiconductor pressure sensor 1 0 is soldered to a pedestal-shaped 
support 5. Pressure sensor 10 may be designed as a silicon chip and provided with sensor 
elements and a sensor diaphragm. In addition to the sensor elements, an analyzer circuit (not 
shown) may also be positioned on pressure sensor 10. In order to reduce thermal stresses 
between semiconductor pressure sensor 10 and support 5, support 5 is manufactured fi*om a 
material matching the coefficient of expansion of silicon and may, in particular, be 
manufactured fi-om an iron-nickel alloy (Invar®) or iron-nickel-cobalt alloy (Kovar®). As is 
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apparent, pressure sensor 10 is connected to a first pressxxre channel section 51 situated in 
support 5, so that pressure may act upon the sensor diaphragm via first pressure channel 
section 51, 

As is also apparent in Figure 1, the side of pedestal-type support 5 facing away firom pressure 
5 sensor 10 is connected by laser welding, for example, to a metallic connecting piece 4 made 
of stainless steel, for example. Connecting piece 4 is designed as a threaded connecting piece 
and is welded to outside 32 of a metallic first sensor housing part 3 as a separate component, 
connecting piece 4 covering a central passage 31 in first sensor housing part 3. Using 
connecting piece 4, the device may be fastened in a cutout provided with a mating thread. 

10 The approximately cylindrical support 5 has a smaller diameter than passage 3 1 . On a side of 
support 5 facing away firom semiconductor pressure sensor 10, there is a connecting piece 52, 
in whose center first pressure channel section 51 enters. The side of connecting piece 4 facing 
passage 31 has a circimiferential collar 42, which is circumferentially situated on this side 
around a second pressure channel section 41 in connecting piece 4. Support 5, together with 

15 connecting piece 52, is inserted into collar 42 and welded thereto. Subsequently, support 5 
may be pushed through passage 3 1 of first sensor housing part 3 and the connecting piece 
may be welded to outside 32 of first sensor housing part 3. In operation, the pressure is 
supplied firom second pressure channel section 41. into first pressure channel section 51 and 

from there to the bottom of semiconductor pressure sensor 10. 

i \ r 

20 First sensor housing part 3 is designed as a plate-shaped base part 37 having a first siurface 
33, a second surface 32 parallel thereto and facing outward, and a circimiferential wall 34 
which is suitable for applying a wrench and may be designed as a hexagon. Connecting piece 
4 protrudes outward from second surface 32 of base part 37. Resting on surface 33 of first 
sensor housing part 3, facing away from outside surface 32, is a section 63 of a connecting 

25 part, which may be circular, designed in the exemplary embodiment of Figure 1 as punch 
bent part 6 and welded to first sensor housing part 3. A section of connecting part 6 
extending radially inward forms a platform 67 for placement of a printed-circuit board 7, 
which is electrically conductively connected to pressure sensor 10 via bonding wires (not 
shown). The top, provided with printed conductors 72 and electronic components, of the 

30 printed-circuit board placed on the punch bent part is situated approximately in the same 
plane as the top of pressure sensor 10. Support 5, on which pressure sensor 10 is situated, 
reaches through an opening 71 in the printed-circuit board and a central opening 68 in 
connecting part 6, as is best viewed in Figure 2. Connecting part 6 may, however, also be 
designed without platform 67 and with an opening 68 of a larger diameter. In this case, 

35 printed-circuit board 7 may be placed on internal surface 33 of sensor housing part 3 with a 
spacer between them, for example. 
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Connecting surfaces 73 of printed-circuit boards 7 are connected, via contact spring elements 
9, to electrical terminal elements 8, which are positioned in second sensor housing part 2 
made of plastic, which is placed on punch bent part 6. Second sensor housing part 2 may, 
however, also be made from another material, for example, from metal. Terminal elements 8 
5 are then to be insulated from second sensor housing part 2. Terminal elements 8 connect 
electric terminal 23 to the inside of sensor housing 1. 

Connecting part 6 designed as a pimch bent part has a groove-shaped contour 62, into which 
a cylindrically shaped wall 22 of second sensor housing part 2 is inserted. Second sensor 
housing part 2 is sealed against connecting part 6 by a sealing adhesive in contour 62. 
10 Connecting part 6 is attached to second sensor housing part 2 by a flange on the outer edge of 
connecting part 6 aroimd the circumferential end section of wall 22. 

A second exemplary embodiment is illustrated in Figure 3. In this embodiment pressure 
sensor 10 is situated in a module housing 20, which is placed on a printed-circuit board 7. 
Electrical contact elements of the module are electrically connected to printed circuits on 

1 5 printed-circuit board 7, while a pressure connecting piece 52 of module 20 passes through an 
opening in the printed-circuit board and is inserted into a collar 42 of connecting piece 4 of 
sensor housing 1, being welded to it as shown in the embodiment of Figure 1. Connecting 
piece 4 is in tum situated on a first sensor housing part 3, which is designed as a plate-shaped 
base part 37 having a first surface 33, a second surface 32 parallel thereto and facing outward, 

20 and a circumferential wall 34 which is suitable for applying a wrench and may be designed as 
a hexagon. Second sensor housing part 2 is manufactured as an injection-molded part made 
of plastic in this embodiment. The connecting part is formed by a tubular metal sleeve 64, 
which is placed as an insert into the injection mold. A section 65 of connecting part 6 is 
secured in a groove 22 of second sensor housing part 2, while another section 69 of the 

25 connecting part protrudes therefrom. A sealing adhesive 66 or a sealing ring may seal the 
connecting area of connecting part 6 and first sensor housing part 2 if this is desirable for 
sealing the sensor housing from the surrounding outside area. The outer edge of connecting 
part 6 is bent like a flange, forming a circular surface 63 which rests on first sensor housing 
part 3. Connecting part 6 is welded to first sensor housing part 3 in the area of surface 63. 

30 Electric terminal elements 8 are introduced to the inside of sensor housing 1 through second 
sensor housing part 2 and electrically connected to printed-circuit board 7. An adhesive 67 
connects cover part 61 of pressure sensor module 20 to the inside of second sensor housing 
part 2. 

Of course, in the exemplary embodiment illustrated in Figure 3, the module housing may also 
35 be omitted and the pressure sensor may be situated in the sensor housing as Figure 1 shows. 
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Vice versa, the pressure sensor module may also be used in the exemplary embodiment 
illustrated in Figure 1 . 

Figures 4 and 5 show an additional exemplary embodiment of the present invention. In this 
embodiment, a pressure measuring cell 100 made of stainless steel, whose side facing away 
from pressure channel 41 is provided with resistors manufactured using thin-film technology 
and forming a Wheatstone bridge, for example, is used as the pressure sensor. The signal of 
the Wheatstone bridge is processed and amplified by an ASIC, for example, which is situated 
on a printed-circuit board inserted into the sensor housing or on a hybrid. Cup-shaped 
pressure measuring cell 100 is welded to a threaded connecting piece 4, which may be 
accomplished by laser welding, resistance welding, or electron beam welding, for example, or 
in some other manner. For this purpose, the open side of pressure measuring cell 100 is 
placed on a collar of connecting piece 4 and welded thereto in connecting area 45. The 
subassembly made up of connecting piece 4 and pressure measuring cell 100 is then inserted 
into passage 31 of a sensor housing part 3, which is designed as a plate-shaped base part, like 
in the other exemplary embodiments. In area 43, the connecting piece is welded to sensor 
housing part 3. A printed-circuit board 7 is glued to side 33 of first sensor housing part 3 
^ facing away from the connecting piece, forming an electric ground terminal to the pressure 
sensor housing. An IC mounted by flip-chip technology and various other electronic 
components are situated on printed-circuit board 7. Contact springs 9 connect the printed- . 
circuit board ^yith terminal elements 8, which are situated in a second sensor housing part 2 
and extend from a connector 23 into the inside of the sensor housing. The pressure measuring 
cell is connected to printed-circuit board 7 via bonding wires 101. 

Second sensor housing part 2 is manufactured as an injection molded part together with 
terminal elements 8 injected therein and connecting part 6 injected therein. Connecting part 6 
is designed as a deep-drawn part and is pot-shaped here having a cylindrical outer casing 64 
and a bottom 65a, which is fiiUy embedded in the plsistic. Connecting part 6 may have a very 
thin-walled design. Terminal elements 8 and, optionally, passages connect the inside of the 
housing to terminal 23 of the sensor via recesses 65b in bottom 65a of the connecting part. 
The pot-shaped design of connecting part 6 provides an excellent EMC (electromagnetic 
compatibility) protection for the electronic analj^er components situated on printed-circuit 
board 7. Terminal elements 8 lead to the outside through small openings 65b in connecting 
part 6; therefore, connecting part 6, together with plate-shaped first sensor housing part 3, 
forms an almost enclosed EMC space. A circumferential adhesive bead 66 made of sealing 
adhesive material is used on the inside of the sensor housing between connecting part 6 and 
an annular wall 29 of second sensor housing part 2. It is also possible to provide the adhesive 
bead on the outside of the connecting part or to also inject an O-ring between outer wall 6 and 
the outer periphery of the second sensor housing part. The edge of the connecting part facing 
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away from second sensor housing part 2 is bent outward and forms a circumferential collar 
69, which is welded to side 33 of the first sensor housing part, which may advantageously be 
accomplished by laser welding or resistance welding, so that a temperature-stable, permanent 
joint is formed. 

The exemplary embodiment illustrated in Figures 4 and 5 advantageously makes it possible 
to reduce the sensor height, while simplifying the overall design and improving the EMC 
shielding considerably. 

The pressure sensors presented are applicable, for example, for use in motor vehicle 
transmissions, fuel direct injection, or as pressure sensors in a common rail system. 
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